A versatile potentiostat which can supply a maximum of 125 ma is described. The potentiostat uses readily available electronic components and an interface is detailed which allows the potentiostat optional computer control.
INTRODUCTION
balanced against this preset potential. The difference or error signal is fed back into a control amplifier which varies the output of the control amplifier as necessary to maintain the preset potential. The apparatus thus willreduce or increase the cell current and also willfollow possible changes of the cell resistance as the electroactive species are consumed. Essentially no current flows through the RE circuit, and its potential, therefore, remains stable because of the extremely high input impedence ( > 10" ohms) of the electrometer operational amplifier used to sense the potential of the reference electrode.
Countless articles describing applications and circuit designs for three electrode potentiostats have appeared since introduction of this potential control technique in the late fifties.
The basic function of a potentiostat is to maintain the potential of a working electrode (WE) at a desired fixed value, or to control that potential under a defined functional variation withrespect to a reference electrode (RE). To perform a simple electrolysis under constant potential conditions, the working electrode voltage must be maintained at a fixed value. This constant potential should be maintained regardless of any fluctuations of electrolytes, current, solution resistance, temperature, or other factors. The potential of the WE is measured against a RE when the RE is placed very near to the WE via an apparatus such as a luggin capillary (Skoog, 1985) . The desired potential is preset into the potential control circuit either manually or by computer control. The voltage difference, E (WE-RE), is sensed and
CIRCUIT DESCRIPTION
The described potentiostat is a versatile high precision instrument capable ofcontrolling a range ofpotentials (± 5 volts at the reference electrode) at a maximum current of 12S ma for application to a wide variety of electrochemical experiments. The heart of the potentiostat is the two operational amplifiers and transistor network as shown in the output stage of Fig. 1 Output voltage data were taken directly off the data bus and loaded into two octal data latches (74LS373), one at a time. After both latches are loaded, a second pair of latches are pulsed and the voltage data are transferred to the DAC for conversion. Care was taken to ensure that the latches were in close proximity to the data bus. Small distances (less than one foot) will ensure clean, valid output voltage data to the latches. The first pair of latches was used to change the 8-bit data bus of the computer to 12-bits required by the DAC. A second set of latches was used in this design since the DAC did not have an enable line for conversion initiation. Thus, the voltage data (all 12-bits) could be transferred to the DAC simultaneously permitting the DAC to convert the correct voltage data instead of two pieces of data. Two allow the 12-bit DAC bipolar voltage swings, a LF356
JFET input OP-AMP was used (Fig. 2) The current application of concern to the authors is the anodic oxidation of PCB's. Ithas been shown that PCB's may be oxidized at a ruthenium dioxide anode (Laule et al., 1986) . This initial success with4.4 ' PCB has prompted work to optimize the reaction conditions.
The reaction is carried out on a 5ppm solution of PCB in a 50/50 acetic acid/water solution. An oxidizing agent such as potassium persulfate is added and the solution subjected to a potential of 2.00 volts versus a silver/silver chloride reference electrode for 48 hours. Chem., (213 
